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Introduction
The segment that involves the activities of architecture, engineering, and construction (AEC industry) has great importance for the society, regarding economic, social, and environmental aspects. A construction project well adjusted to user requirements increases building value, and probably it will have minor changes during its life cycle (Koskela, 2000) . However, to identify user requirements is not a simple task for designers. This is especially important in housing customization markets, such as pre-sales segments (Juan et al., 2006; Shin et al., 2008) . The challenge faced by designers is concerned about how to identify user requirements, wishes, and needs, since the initial stage of building design, known as briefing (RIBA, 2007) .
The purpose of this paper is to investigate how the knowledge of real estate market can be used to support user requirement identification. We present a knowledge discovery mechanism designed to identify user's requirements and to support decision-making process. The proposal is based in hedonic price models which are generated through market transaction data. Paper discusses briefly design, actual systems to support briefing, and related aspects. In sequence, it is presented the proposal and some results obtained from a case study, concerning price modeling of middle-class market range apartments, using data from Porto Alegre, a southern Brazilian city. (Koskela, 2000; Macmillan et al., 2001; Tzortzopoulos et al., 2001) . (RIBA, 2007) . In more recent times, demolition and design for deconstruction were included in the design agenda (Morgan and Stevenson, 2005 ).
Building design process 2.1 The role of user' requirements and the initial steps of design Building design also can be regarded as a complex task. By its nature, building design is a creative process where problems and solutions emerge simultaneously, in rhetoric, persuasive, and exploratory ways. It requires the identification and weighting of different needs, requirements and wishes, which need be properly translated to the construction language to be incorporated into the final product. Design is multidisciplinary and has a significant influence on other processes, as well as on the final product, in terms of quality and value

There are some models developed to represent building design process. In the traditional RIBA's framework, the initial stage of the process of designing a building project is called Preparation, which is composed by appraisal ("identification of client's needs and objectives") and design brief ("development of initial statement of requirements"). The second stage is Design, which is composed by conceptual design, design development, and technical design, followed by Pre-construction, Construction and Use stages
An expressive part of value, cost, and waste generated in the life cycle of a building is defined in the initial phases of design. In some cases early decision in design define from 70% to 80% of the final cost (Bouchlaghem et al., 2006; Rafiq et al., 2005) and have considerable impact on the building performance (Wang et al., 2005) .
Design process generated a large quantity of knowledge (Baldwin et al., 1999; Langford and Retik, 1996; Yusuf and Alshawi, 1999) . The success of the final design solution depends on how design team can coordinate knowledge at the earliest possible time, after Meniru et al. (2003) . However, time constraints and inadequate communication between client and architect and among the design team have negative influence on design quality (Ballard and Koskela, 1998; Kamara et al., 2000; Luck and McDonnell, 2006; Yu et al., 2005) . Batty (1995) (Peña and Parshall, 2001 (Donia, 1998) . Barrett et al. (1996) (Aouad et al., 1998; Barrett et al., 1996; Tzortzopoulos et al., 2006) . For instance, in the RIBA's Plan of Work, brief evolves since an "initial brief" until a "detailed project brief" and this evolution occurs in parallel with the development of conceptual and scheme design (Kamara et al., 2001; RIBA, 2007) . Kamara et al. (2001) suggest that the briefing may involve two parts: a strategic program and the brief itself.
Knowledge-based approaches in design
Since briefing evolves and design process deal with a large amount of knowledge, it became important to provide designers with tools to manage knowledge. Some ways explored to improve briefing and manage design knowledge are value management (Kelly et al., 2005; Yu et al., 2005) , QFD (Kamara et al., 1999) , planning design with Last Planner Tzortzopoulos et al., 2001) , and concurrent engineering or collaborative schemes of design (Bouchlaghem et al., 2006; Kamara and Anumba, 2000; Kamara et al., 2001; Koskela and Huovila, 1997; Macmillan et al., 2001; Marir et al., 2000; Meniru et al., 2003; Yan-chuen et al., 2000) . (Power, 2002 (Power, 2002) . Some ES has been proposed in design, with applications on building refurbishment (Kaklauskas et al., 2005; Zavadskas et al., 2006) , semi-automated design of housing (González-Uriel and Roanes-Lozano, 2004) , and housing evaluation (NatividadeJesus et al., 2007) .
Other way to improve design is through Decision Support Systems (DSS
More focus has been also given to DSS using Case-Based Reasoning (CBR) . CBR is an usual tool to reasoning and learning with successful applications in several fields (Watson, 1997) . This technique considers solutions for new problems using as base solutions adopted for previous problems (described as "cases"), identified in a data base through a mechanism of case selection based on the similarity among problem case and each case available in database (Aamodt and Plaza, 1994; Kolodner, 1993; Watson, 1997 (Watson, 1997) . CBR has been applied in design since the end of 80s (Maher, 1987; Pearce et al., 1992) .
There are some applications of CBR in briefing. SEED-Pro search for client needs, budget and constraints, generating an architectural program (Akin et al., 1995; Donia, 1998) . Marir et al. (2000) describes a CBR system designed to improve the specification of construction projects that involves the integration of information and supports concurrent engineering and decision making for the effective management and realization of all stages of a construction project's lifecycle. Van Leeuwen et al. (2000) propose a system for housing refurbishment, which uses knowledge about architectural design, cost, and building products. The system considers user requirements through a CBR system that have a case base with a number of typical housing layouts. Serpell and Rueda (2007) developed a CBR system to briefing, using a three step process that search for similar cases into definition of a new project.
Knowledge discovery in real estate market
Although the literature presents several efforts to improve the building design process, most of the examples consider designer knowledge (managing design/team knowledge or using previous experiences, expressed in cases or rules elicited from experts).
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Hedonic price models (HPM) search to establish the relationship between the property price and its characteristics.
In hedonic models, the goods are described through a "bundle of attributes", congregating the characteristics that are important. (Rosen, 1974; Sheppard, 1999 (Fayyad et al., 1996) . (Berry and Linoff, 2000; Hair et al., 1998; Pyle, 1999) . There are some studies in construction field, investigating delay in construction projects (Kim et al., 2008; Soibelman and Kim, 2002 
Creating a database
This stage of the study is based on similar research about the real estate modeling (Author, 2006 While the majority of these attributes is commonly used in hedonic studies (Ball, 1973; Boyle and Kiel, 2001; Chau and Wong, 2004; Chau et al., 2001; Din et al., 2001; Smith et al., 1988) , it may be considered the local cultural differences. For instance, the importance of balconies was demonstrated by Chau and Wong (2004) .
In the present case, the attribute "balcony with barbecue equipment" (BBE) 
Privative parking spaces (units) (PPS)/ Espacios para estacionamiento privado (unidades) (PPS) 2 2
Building quality (from 1 to 10) (BQ)/ Calidad de la construcción (de 1 a 10) (BQ) 7 7 
